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Abstract
Occupational skin diseases are the most common work-related diseases in many countries. Shoe industry workers are potential to be affected by work-related
skin diseases (WRSDs). This study aimed to analyze the risk factors associated with WRSDs among workers in the sewing section at a shoe company in
West Java. A total of 477 workers were examined and interviewed using the modified Nordic Occupational Skin Questionnaire-2002/LONG from May 2016 to
July 2016. Chi-square test and logistic regression were used to analyze the risk factors related to WRSDs. The results showed that 57.7% of the workers suf-
fered from WRSDs. Most of the workers (71.7%) did not wear gloves while working; however, they washed their hands adequately at work (67.1%). Multivariate
analysis indicated that a term of work, allergy records, organic dust exposure and duration of exposure per day, handwashing habits, and use of gloves while
working were significant to WRSDs. Having allergy records and not wearing gloves were the two dominant factors associated with WRSDs (odds ratio: 6.743
and 6.224, respectively). Understanding the importance of using chemical protective gloves while working and washing hands with running water are essential
for the proper implementation of protective measures to ensure worker's safety and health.
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Abstrak
Penyakit kulit akibat kerja merupakan penyakit terkait kerja yang paling umum di banyak negara. Pekerja industri sepatu berpotensi terkena penyakit kulit
terkait kerja (PKTK). Penelitian ini bertujuan menganalisis faktor risiko yang berhubungan dengan PKTK pada pekerja bagian jahit di sebuah perusahaan
sepatu di Jawa Barat. Sebanyak 477 pekerja diteliti dan diwawancarai dengan menggunakan Nordic Occupational Skin Questionnaire-2002/LONG yang di-
modifikasi, dari bulan Mei 2016 sampai Juli 2016. Uji kai kuadrat dan regresi logistik digunakan untuk menganalisis faktor risiko yang terkait dengan PKTK.
Hasil menunjukkan bahwa 57,7% pekerja mengalami PKTK. Sebagian besar pekerja (71.7%) tidak memakai sarung tangan saat bekerja; namun mempunyai
kebiasaan cuci tangan saat bekerja (67.1%). Analisis multivariat menunjukkan bahwa masa kerja, riwayat alergi, pajanan debu organik, dan lamanya pajanan
per hari, kebiasaan mencuci tangan, dan tidak memakai sarung tangan saat bekerja signifikan terhadap PKTK. Memiliki riwayat alergi dan tidak memakai
sarung tangan merupakan dua faktor dominan yang berhubungan dengan PKTK (masing-masing OR: 6,743 dan 6,224). Memahami perlunya memakai
sarung tangan pelindung bahan kimia saat bekerja dan mencuci tangan dengan air mengalir sangat penting untuk implementasi tindakan perlindungan yang
tepat guna memastikan keselamatan dan kesehatan pekerja.
Kata kunci: Alergi, sarung tangan, jahit, perusahaan sepatu, penyakit terkait kerja
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Introduction
The term work-related skin diseases (WRSDs) is de-
fined as any disorder of the skin caused or made worse
by work activity or workplace conditions. However, the
skin problems directly caused by work was called occu-
pational skin diseases (OSDs). The wider definition of
skin problems in the workplace is called WRSDs.1 The
most common WRSD is contact dermatitis.2
WRSDs account for approximately 50% of occupa-
tional diseases and are responsible for an estimated 25%
of all lost workdays. These dermatoses are often underre-
ported because their association with the workplace is
not recognized.3 In Germany, 23,596 out of the 71,263
reported occupational diseases in 2010 were classified as
WRSDs.4 OSDs are also found in 75% of patients in
Victoria, and 45% were diagnosed as WRSDs.5 The an-
nual incidence of WRSDs is reported to be between 5.7
and 101 cases per 100,000 workers.6 As per another
study in Norway, about 5 million people and 2.65 million
employees had a skin disease in 2014.7 Industrial der-
matitis in Singapore resulted in absence from work in
21% of the employees with a median of 3 days away from
work.6 Skin disease and asthma are the most common
occupational diseases in the member states of the
European Union and result in long absence from work.8
The prevalence of WRSDs in the shoe industries in
Indonesia is 29%.9 An epidemiological study with 389
cases of WRSDs found that 97% of them are contact
dermatitis, of which 63% are irritant contact dermatitis
and the rest is allergic contact dermatitis.10
The shoe industry is one of the manufacturing indus-
tries that involve a high-risk process. Every day, workers
are exposed to hazardous materials that are capable of
causing skin diseases. However, OSDs have rarely been
reported in shoe manufacturing workers.11 A study con-
ducted in 1992 on 1,194 workers from five shoe manu-
facturing companies in Italy showed a prevalence of
14.6% for occupational contact dermatitis, 6% for hy-
perkeratosis of the fingertips, and 3.2% for pruritus sine
materia. Workers in the shoe manufacturing industry are
exposed to an extensive range of potential occupational
hazards (physical or chemical) on a daily basis. During
the process of shoe production, there is a high possibility
of occupational exposure to a broad spectrum of aller-
gens present in adhesives, preservatives, acrylic resins,
leather, rubber, dyes, and several types of glue (neoprene,
epoxy resin, and rubber glues). Adhesives and solvents
used in the production process may also be potential irri-
tants.11
PT. X is a shoe manufacturer with 10,836 workers in
five departments, including preparation, preparing/upper
sole, assembling, finishing, and packing. Based on the
company clinic's records, from January 2015 to
December 2015, the sewing process, which is a subsec-
tion of the preparing/upper sole department, had the
highest complaints of skin diseases (57.65%). The types
of skin diseases present in the workers of the sewing
process included contact dermatitis (52%), urticaria
(21%), and pruritus (17%). The workers from the
sewing department did not deal directly with chemicals;
however, they have the highest prevalence of skin disease
complaints. Several factors other than exposure to haz-
ardous materials can cause skin disease; if not managed
properly, these will affect a worker's health and produc-
tivity. Specific research studies are needed to determine
the risk factors associated with WRSDs and to identify
the dominant WRSDs risk factors among workers in the
sewing department at PT. X.
The aim of this study was to determine risk factors of
WRSDs among workers in the sewing section at PT. X in
2016. The analyzed risk factors included a term of work,
allergy records, organic dust exposure and duration of
exposure per day, handwashing habit, and the practice of
wearing gloves during work. 
Method
A cross-sectional survey method was used to assess
the prevalence of WRSDs and its risk factors at a shoe
factory located in Sukabumi District, West Java
Province, Indonesia. This shoe factory had 10,836 work-
ers with many complaints of skin problems in the sewing
process work. The randomly selected 477 subjects were
included in this study conducted from May 2016 to July
2016.
The dependent variable was WRSDs experienced by
the workers. The independent variables were a term of
work, allergy records, organic dust exposure and dura-
tion of exposure per day, handwashing habit, and the
practice of wearing gloves during work.
Data were collected using the modified Nordic
Occupational Skin Questionnaire-2002/LONG.12 The
survey is divided into four parts. Part A includes the cha -
racteristics of workers such as the name, age, sex, work
location, and department, while Part B is related to the
job, with questions about the work, duration of exposure
to hazardous material, and additional workload other
than their main job. Part C is related to individual factors
and control programs, with questions about the habits of
the respondents inside and outside the workplace, prac-
tices related to personal hygiene such as washing hands
and wearing gloves while working, and allergy records,
and Part D is related to physical examination and anam-
nesis as well as medical records and reports of clinic visits
from January 2015 to December 2015.
Data were processed using a computer-assisted statis-
tical program to calculate the frequency distribution and
proportions of all independent and dependent variables.
The subsequent bivariate analyzes were conducted using
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the chi-square test to assess the relation of the dependent
variable with every independent variable. Finally, multi-
variate logistic regression analysis was used to identify
the dominant variable associated with WRSDs.
Results
This study included 141 (29.6%) male and 336
(70.4%) female workers in the sewing section. Most of
the subjects were operators (n = 396; 83%) and then fol-
lowed by leaders (9.7%) and supervisors (7.3%). In ad-
dition, 244 (51.2%) workers performed the sewing ac-
tivity, while the others did the gluing. The detailed fre-
quency distribution of all study variables is shown in
Table 1.
As shown in Table 1, 275 (57.7%) workers in the
sewing process had WRSDs. There were more partici-
pants with a term of work of 3 years (n = 288, 60.4%)
than those with a term of >3 years (n = 189, 39.6%).
Most workers (87%) in the sewing section had no allergy
records. Based on the work process involved in sewing,
321 (67.3%) workers were being exposed to organic
dust. Exposure to organic dust occurred at the time of
contact with the shoe material during the sewing process.
A total of 250 (52.4%) workers were exposed to organic
dust for 5–7 hours per working day. Table 1 also shows
that 320 (67.1%) workers had a habit of washing their
hands during working hours. However, only 135
(28.3%) workers used gloves while working.
Table 2 shows the distribution of study participants
according to the presence of WRSDs. Bivariate analysis
showed that a term of work, records of allergies, organic
dust exposure, duration of exposure per day, handwash-
ing habits, and the practice of wearing gloves while work-
ing were significantly correlated with WRSDs (p value <
0.005, odds ratio [OR]=  0.422–5.762). The finding that
workers with a term of work of 3 years had a greater risk
of WRSDs than those with a term of work of >3 years
was noteworthy. Based on the OR from the chi-square
test, a longer term of work became a protection factor to
WRSDs. 
Based on the final model results shown in Table 3,
variables with a p value = 0.05 such as the term of work,
allergy records, organic dust exposure, duration of expo-
sure per day, handwashing habits, and the practice of
wearing gloves while working were significantly associ-
ated with WRSDs among workers in the sewing section.
The results of logistic regression analysis showed that out
of all the independent variables, an allergy record was
the most important risk factor for WRSDs (OR= 6.743,
95% confidence interval [CI]= 2.947–15.428) followed
by the practice of not wearing gloves while working
(OR= 6.224, 95% CI= 3.735–10.371). Logistic regres-
sion analysis also showed that the term of work of >3
years was a protective factor against the occurrence of
WRSDs (OR= 0.334).
Table 1. Frequency Distribution of the Study Variables
Variables                                       Category                  N                %
Work-related skin diseases               Yes                       275             57.7
                                                        No                        202             42.3
Term of work                                   >3 years               189             39.6
                                                       3 years                 288             60.4
Allergy records                                 Yes                         62             13.0
                                                        No                        415             87.0
Organic dust exposure                      Yes                       321             67.3
                                                        No                        156             32.7
Duration of exposure per day           5–7 h                   250             52.4
                                                        <5 h                     227             47.6
Handwashing habit                           No                        157             32.9
                                                        Yes                       320             67.1
Wearing gloves while working          No                        342             71.7
                                                        Yes                       135             28.3
Notes: 
n= The Number of Samples
Table 2. Bivariate Analysis of Factors Associated with WRSDs among Workers in the Sewing Section
                                                                             WRSDs (n = 275)     Non-WRSDs (n = 202)            Total                       
Variable                                            Category                                                                                                                   p Value        Unadjusted OR        95% CI
                                                                                     n           %                   n              %                 n           %
                                                                                       
Term of work (years)                             >3                 85       30.9               104           51.5              189        39.6            <0.001                  0.422         (0.289–0.614)
                                                             <3               190       69.1                 98           48.5              288        60.4
Allergy Records                                      Yes               47       17.1                 15             7.4                62        13.0              0.003                  2.570         (1.393–4.742)
                                                              No              228       82.9               187           92.6              415        87.0
Organic dust exposure                           Yes             209       76.0               112           55.4              321        67.3            <0.001                  2.545         (1.720–3.765)
                                                              No                66       24.0                 90           44.6              156        32.7                       
Duration of exposure per day (h)           5–7             169       61.5                 81           40.1              250        52.4            <0.001                  2.382         (1.642–3.454)
                                                              <5               106       38.5               121           59.9              227        47.6                       
Handwashing habit                                No              114       41.5                 43           21.3              157        32.9            <0.001                  2.618         (1.731–3.959)
                                                              Yes             161       58.5               159           78.7              320        67.1                       
Wearing gloves while working               No              237       86.2               105           52.0              342        71.7            <0.001                  5.762         (3.711–8.945)
                                                              Yes               38       13.8                 97           48.0              135        28.3
                                                              
Notes:
WRSDs = Work-Related Skin Diseases, OR = Odds Ratio, CI = Confidence Interval, n = The Number of Samples
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Discussion
The results of this study showed the prevalence of
WRSDs at 57.7%. A study on garment workers in
Bangladesh also found a high proportion of garment
workers experiencing skin rash and skin itchiness
(73%).13 Workers with a term of work of 3 years tend
to be at a greater risk than those with a term of work of
>3 years because new workers are more likely to com-
plain than experienced ones and the worker with a term
of work of >3 years became resistant to symptoms of
WRSDs. A study on textile workers in Jepara, Central
Java, also showed a correlation between a longer term of
work and dermatitis (p value = 0.038). One factor sus-
pected to be the cause of WRSDs in workers with a
shorter term of work is the susceptibility of the skin to ir-
ritants or infection.14-15 
Moreover, workers with a term of work of >3 years
sometimes stop complaining about the damage to their
skin. A previous study has mentioned that workers with
a term of work of 2 years have a 3.5 times higher risk of
contact dermatitis than those with a term of >2 years.14
Another cause of WRSDs is poor awareness of the work-
ers about the importance of wearing gloves while work-
ing and washing hands during work hours. A study of
workshop workers in Surakarta showed that workers
have an 18.8 times higher risk of WRSDs when hand-
washing habits are poor.16
In this study, WRDSs occurred because of an inflam-
mation that developed while in contact with shoe mate-
rials and organic dust produced during the work process.
Inflammatory processes begin when agents (alkalis,
acids, and solvents) come into contact with the skin and
cause lesions in the corneal layer. This condition can lead
to increased permeability, allowing the passage of ha -
zardous substances, subsequently leading to the produc-
tion of the inflammatory cytokines and keratinocytes.
This also stimulates other cells, causing an inflammatory
reaction (cellular immunity) that occurs in three phases
that are: induction or immunization or sensitization, elic-
itation or development, and resolution (the end of the in-
flammatory reaction).17
The results showed that allergy records is a major fac-
tor contributing to WRSDs in the workers in the sewing
section at PT. X. This result is the same with the study
conducted by Chen et al,18 in clothing manufacturing
workers in Beijing, China. The study found a significant
risk of contact dermatitis among workers with allergic
rhinitis (OR= 2.3, 95% CI= 1.12–4.55).18 Wearing
gloves during work is a factor that contributes consider-
ably to WRSDs among sewing workers at PT. X. Several
workers in the sewing section at PT. X were not equipped
with gloves during work. For workers who wore gloves,
sometimes, the gloves did not comply with the required
standard, and some workers used a glove on only one
hand. The findings of this study are in line with those of
a study on automotive workers in the industrial area of
Cibitung where the habit of wearing personal protective
equipment, including hats and work packs in addition to
gloves, was significantly associated with the incidence of
contact dermatitis.19 These findings are similar to those
obtained in this study using multivariate modeling in
which the use of gloves was found to be the most domi-
nant risk factor of WRSDs (OR= 5.370).
Another factor with a high OR is the habit of hand-
washing. A study on motorcycle repair workers found
that workers with poor handwashing habits had an 18.8
times higher risk of developing contact dermatitis than
those with good handwashing habits (OR= 18.791, 95%
CI= 4.897–72.104).16 Studies on fishermen in Rembang
also found a statistically meaningful relation between per-
sonal hygiene and the incidence of contact dermatitis.
Personal hygiene, in this study, refers to the habit of
washing hands with soap and running water.20 The data
pertaining to the condition of the handwashing stations
at PT. X were unavailable. PT. X has provided handwash-
ing stations in the five toilets, but soap was occasionally
unavailable. The limited number of washing stations act-
ed as an obstacle for the 500 workers in implementing
the habit of washing hands to reduce the incidence of
skin diseases. 
Table 3. Multivariate Final Model of Factors Associated with Work-Related Skin Diseases among 
Workers in the Sewing Section
Variables                                   B coefficient           SE             p Value     Adjusted OR (95% CI)
Term of work                                  -1.097            0.237            <0.001         0.334 (0.210–0.531)
Allergy Records                                1.908            0.422            <0.001       6.743 (2.947–15.428)
Organic dust exposure                      0.889            0.256              0.001         2.433 (1.474–4.017)
Duration of exposure per day           0.760            0.235              0.001         2.138 (1.348–3.391)
Handwashing habit                           1.381            0.256            <0.001         3.980 (2.411–6.570)
Wearing gloves while working          1.828            0.261            <0.001       6.224 (3.735–10.371)
Constant                                       − 9.171                     
                                                                                      
Notes:
SE = Standard Error, OR = Odds Ratio, CI = Confidence Interval
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This study has certain limitations with respect to data
collection. The respondents themselves filled the ques-
tionnaires; this could have triggered communication and
discussion among the respondents about the questions,
resulting in inaccurate and biased responses. In addition,
permission from the company's management to observe
the working conditions in the sewing section was not ob-
tained; therefore, the exposure was based on self-report-
ing.
Conclusion
Almost 57.7% of the workers in the sewing section
experience WRSDs. Based on multivariate analysis, the
risk factors significantly associated with the WRSDs
among workers in the sewing section are the shorter term
of work, having allergy records, organic dust exposure,
longer duration of exposure per working day, poor hand-
washing habit, and not wearing gloves while working.
Therefore, to decrease the incidence of WRSDs in
workers, especially among workers in the sewing section,
PT. X should provide standard gloves to the workers and
encourage their use during work, counsel and supervise
the workers, and provide adequate and accessible hand-
washing facilities at the workplace.
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